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(54) OPTICAL HEAD AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make thin and to achieve high accuracy, 
low cost, and high reliability for an optical head, having a reflection mirror 
adhered and fixed to an optical platform for reflecting a luminous flux from 
a semiconductor laser, and making it incident on an objective lens. 
SOLUTION: A reflection mirror 3 and an optical platform 10 are provided 
in an external jig 24, having mirror holding parts 25 and 28 for holding the 
reflection mirror 3, and the reflection mirror 3 and the optical platform 24 
are adhered and fixed to each other. Since no reflection mirror adhesion 
reference surfaces are necessary on the optical platform side, optical 
platform becomes thin, achieving low cost. Attaching accuracy and 
stability are also achieved. The adhesion and fixing near the rough center 
of the two opposing side faces of the reflection mirror reduces the 
posture change of the reflection mirror caused by the 
expansion/contraction of adhesive, and thus a highly reliable optical head 
having superior environmental characteristics is provided. 
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5{i. ||tS©)KSlUC*^*:.-2,^^-v.:, F©7t8§?:7j^Ufc 
:7lc8SHr*0, 135 (A) WiEffiH. H5 (B) WilUffi 
0r*€,. S6». IIJfe©ff^^ 1 K:*>Ai43i£#:-^ •:; K© 

^^j-fjT^st^tiiilKj: o rf#iE.n^ff-^©MS:^-ffi^.T^o 
/di^IiSS0r'S>^>. 07«. l|]te©ff5SS 1 ©Tfe^'^ y 

[0 04 6 ] m-asiciscir, i«^^f*u— y-'i 
a . ^mimmm 1 b . -■f^p Afg-7-^*^6^c*s 

mtm^. 2«t'-AX7'U a. JrOiMLS^" 

2 b , m^^mm^ 2 c j; 0 n^^^^^^. 3 w 

4«SW5e'-3©S*fS (SiSa) , 5 



8*«^-r-S-<-;^. 9a«-^-;^9K:|S;i-tP>n/c<iig 

^J6:a:, 1 Ott?^:?:^, 1 1 W^^^ 1 0 oai^ffi, 1 

tHffl©^:^ h . 13 it^^ytmj- 1 ±tcj^^ s nfc 
v^ydt^y ifmmmnmmm<D^^ 5. h > 14 
7fel^^=■l±^aM^n^^•^'>^^-A (PigTfe) . 1 5 10 
«si67fe^^ 1 ±icmm^n^;^ t-- A ( s « 

3^) . 1 6 »7 *-*;^^Mf#^SIii. 1 7 « h ^ 

1 9 «?«^ls. 2 0 «fln#S> 2 1 *j J:0-2 2 »:7 * - 

{C. 2 3 1 0 (CJ^^S n/c&B^abTt. 2 4 « 

ii-gp?^*. 2 5 »i1-g|5?^* 2 4 JC^fiE 3 n/cS« 5 ^ - 

3 ommmmm. 2 e a^fe^^ 1 0 •3,27 

A 2 4 iCjgjjK $ nfc(ig9id6 f > . 2 8 tij^gp 

?fe*2 4(c?^fiSG3nfc{4g??i«f)S. 29itvymmm. 20 

30(*7fe#. 3 1 «'<-;^9?:7fe=^-^ 1 OCcS^-r-S/c 
i6C7)««S<J, 3 2 1 0 ^^mr^fcitXDiJ-^ F 

[0047] Ji^±(D J: ^ iCflS)i£$nfc*f6?BO||JS©Jg 

[0048] tjiis, JWT®sS|^©ffia®/c*tC. 0 1 
(A) {c^-rJ:5{c. ilSSl^mWriU-c. X«i (jfefiSM 
7="-^ xi7 7cD5s>r;b:^iSj) , YfA (tKSS^t^ -/ x>7 7 

©^f>i>cc>i^ + ;U:;^rfi]) . Z# (3fl£{S»f*-f X^'7© 30 
m^a^) *;^c. 01 (C) Kn^-r J: ^ k:. S 

If5 7-3®sw®<i:W-exi*iia3?r-5:msisz' 

[0049 ] ^^-^ 1 0 ^(DKM 5^-3 ©S^ttJWT 

[0 0 5 0 ] :^mm<Dmm:X'{t. 5 7 - 3 cdh^^ 

<D5^g|5?fe*:2 4*igfflT-5„ 5^g|3?&m2 4«. ftMtC. 

1 0 (DMg^sb?^: 2 3 <t m^t -5 C i (c J: «5 Tfe^ 
•^1 0€r{4gj*fe-rSfiig^«bb->2 7<!:> 

3 ^m%^mjBi.z>m%nmmn-rh^mmmm 25s 40 
mmmm 2 5 «is*f 5^-3 c?)ixf^ftg*««L . (as 

lil:^l^{4g) ?t-SP?S*2 4©±B{ii»Wja 

[0 0 5 1} 0 1 tc^KtfcJ:^tc. m^\hM:2A(Dmm 

mm 2 5 ±K . s*tffl 4 i)mmm$m 2 5 (wtc s j; 

^tcsits^- 3 z' $A:3^or>7*'; p- F5 1 50 



J^2 0 0 1 - 1 48 1 37 
12 

L. r JSit 5 ^ - 3 ^rfiita^fea 2 8 tcjf U ol^ . 

^©SlSlffil 1 *si1-g|5r^*2 4ffli]{c-^c^J:"5(C, 
gllt&A2 4±SC^-r^, C©<b^. ?fgp?^A2 4®f4 
S^i?) t > 2 7 ?r:)fc=^^ 1 0 (D&.S.^ii>n 2 3 tctgf^ S 

1 ooftjsaieiyissaiiDi i i?fgp?6M2 4®±m 

iSr, 3^g|5rSA2 4©±BiSilL:^[^07"'J u- K5 2 
€:ft^L,r?B«3-l±S, S«5 7-3©X«i:^rpj©f4g 

«. ^-3©xift:^[^©t,^-rtx*^— :;^©SS 

gp>i:7t=^^ 1 0 ©s*f 5 ^ -axo gptc^ss-a-^ c 

1 o©3 ■7-axf3#wgi5©xtt:^ffii©*ti^-r-S2o©ii 
ffiraiii*S9-f5 7-3©xlili:^itig3J:«5:A:fr< Lxis 
# , x$iii:^[fijr]S*f 5 7 - 3 i 1 0 i ^iies^fti! 

[0 05 2 ] 5 6fc, ^-3©ig«ffiKait^c:^ 
|fij(D:7*'J P" F5 3?:S*f5 7-3(c(^-^UT. S*f5 
^ - 3 ©»»li 4 <!: i^g|5r^* 2 4 ©g!«a!iBD 2 5 i ?r 
!E«$-t±i.o C©t^,®r-. '3 2 6 JCUV«#m 

3ip^^^l 0 <!:%iiiffla(C@«B^-r^o C©<!:*© 

mm&.mt. xmi^atcus^ii^j:. s#f5>-3©*fi») 

•r-5-j^©pjs©iis4''G^f^ifi©2 *^r-*^o it«?s* 

0 2 6 ;Si*5 7-3?rC©J:0;5:(4S-C^«il^-C 
tr-Si^tC. :it^-&l 0©S*if5^-aS(«3ffl:tgP©XW 

[0053]|12. 03 MS^55-3 ?:-e©JS*« 
<!: BSiE3^-r ■^.>ft[^i]■r •5->Ft©jBJE©BSi4J.Cv^^ifi-C3fc^-^ 

1 0fcS«@3El/fc<^S§**OitgU^Jfc^ia-C*.2>. 2|s: 
JI)Sfe©B«Srii. uvig«S')2 9;55SfB'ffi©l5(J43*f4 
mic (J;f]i7$L<tt. UV««^J2 9©Z' f4i:^r^f4 

a*5^iiii 3 0 © z ' m:f3m<DAmiimi i is-gc^ ^ a 

^ t(C ct o r U V S«?FIJ 2 9 >5^Si?g • nxffi* u /c i u r 
■e©iJ?S>5:SWCc<t,^ BP*,, ^^-^i oicM-ri> 
(x«[Rc;fY«i4^tf^Bi#3:^rfii) , mmjji^ 
(zW:?3isj) fcJ;W?t±A^'3::^f|Sj (SS^5^-3©S 
Wffi 4 icsi£^c:^rifii ) ©sw 5^-3 <DmiiLm=k:f^m 

[0 054] iMhtcfj-mcj^ 1 xKm 27-3 iimm 

[0 0 5 5 ] ft^T^jg^- 1 1 OfCflS^snS* 

sijm^sn-So s^%7ic*^-i©x$4. Yw. z«i©s 
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i^f> (^^-a-T) r•-i-;^9©fi^l:^^^t)7^:9a?:«^# 

So 

[0 05 7 ] ©^l^^flib— tf 1 aj:0#ei* 

s, 

[0 05 8] tf$Ria^j®tt7 A^6(D]gS-t7t«. jM®S88 

it^st^tir, $T0jiL5^-2b. im^mmihzc 

{CAWTS. 

[0 0 5 9 ] tf 1 a*^<^aiS-fL/c7^m:'3 

115 (A) {ctel^t:t6ffi{cW^c^[^iAj:eJ;^ 
Snr*? 0 . jSTfe^il*^^ 2 c fCAtt b /t:A*f7fe» 
<i7fe^^*^2 c tc J: 0<l7fefiS5>7!>3SC^(Cia3S-r -2. 2 o 

[0060] * ftmmsmmw i t>>h<i>m\^ ^ ^ 

" A X y y ^ 2 a jSil U/c3fe«». a 4^-5 Ajg^ 

1 6 i h ^ y + > i^ifi^ff -^s^ffij^ 1 7 ^ca^-r 

[0 06 1 ] 7 *-j?7X1f"^'«(,^^(5)-SS S DCspot 
size cletec1rion)yS-e?f l\ h 5 + > ^if "jKtiC^to 

[0 06 2] SetC. Pm*^6^j:S^'f 4 

iS1B7!c*:>6i^fSy -f^t'-A 1 5©M^}||#t--5C<!: 

[0 06 3 ] 7*-;^7;^mMft^*5ctO*h^ u'^^^ym 

ttfKte«ii«f*7i)^!K5u>X5i©+a>i*M 
±fB<t[nHt{c, ^1■gi55^+ •:/+>yf> 

1±T) tcJ;0-^-;^9^r}Ef#L-C. >f*!tau>X|g»)|^g 



(8) !RfM2 0 0 1 - 1 48 1 3 7 
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mmmss t^^^ 1 0 i^s«@s-rs <H8# 
m . 

[0 0 64] «±(DJ:^k:. HSfecDffJSSl {cj;n«, Jg 

m ^ - 3 03t^^ 1 0 ^(Dm «3 WC-t i 13 A 

]s©^«:i^g|j?&*2 4<Dmmmmmzb timmtbm. 

10 -S c iAsr ^ -S. c tiicj: 0 , ^^•^ h'cD^bm ■ 

lt*inJfigiC>iS, 7t=^^l 0©SS^5 7-3©m 

[0 06 5 ] ttc. 5- 3 ©*frS)f *->Pt©M 

S4 5 7 - 3 ©ft S^fkfc J; 0*f4M^«)*Sii>^i < -5, fi6 
20 «ffl14©:)t^'v K ^mmr ?>Ct ifisjm trj:?>, 

[ 0 0 6 6 ] mmmm i fcfcc^T«. 

2 5 2 4 ©±30 i L . 1 0 
©ft«S«*S»lfl l<tO. Siiffil UC>!tL/rJS*f 

L/fc*l. 1 0 ©fte©»?Sffl*/c«2 •o©;^7V FfS 

3 2 i 0 -Ci^gPT^A 2 4 ©««a«|lBD 2 5 ^J^fiS 
U . iSS* 5 7 - 3 *«^HS O -C 4>ID-©j?l!>*«:f»-5 C 

[0 06 7 ] immmmz ) o^-tc. :4^^hj©^© 

[0 06 8] 09(3:, mSliCOmMZiCifiti^?,^ S*f5^ 

-©7l£^^'^©BX«3«t:f:^ffi€^nL'/ct|iHSiar*'3, 13 
9 (A) tt^Sia. 09 (B) ttll9 (A) ©V-V/^ 

-c©5^en:^(fii;;)>6M/c*fffiH. 09 (c) itms (a) 
©vi-viM-c©^En:&isi*^6aitiTaii-c&€>„ isi9k: 

€r#-rcitCcfc«3. ^n6©Wi!ffl%iSiB;3*=&BSTS. 
[00 6 9] :$:|US©J^M*s|ISfe©0.® 1 itB^-T^.-^. 
«. )SW5 5-3©XW^rtta©(4a9i»*tf ^fc»fc. 
40 nm^M 2 4 K X|ili:^r[6]tc>t*|Si i^c->t^©^4g9i^6li 3 

scitcj:o. 5-3©x«l:^l(^J©^a[g^^^^>^>^^ 

5 7-3 d^fe^-^i 0 timmmt^j:^. 

[0 0 7 0] :$:mmmmic^tiit. yt^-^ i o © 5 ^ 

50 ©^^#i&j^-r5Ci;&i-Ct-5o 56iC. :)t^^lO 
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iSW5 7-3<!:*S-^ftl!l/-C(,*%ti/cA. J:*)— ® 

[0 0 7 1 ] imwmms ) mio itmM<DBm3(D 

1 (A) «^^^iS*t5 7-CD-f*SXJ^iiLm©t^ 
( B ) «— ftfiSff5f^©3t^^©fif!£*7F-r/ii«)JS*f 5 ^ 

ftMtSEI -C *. ^ o 014 {**te©0^ 3 ©^^^-^ K © 
7tgS*7j^L-fc7feg§aT-*f3, 014 (A) »iEffl0. m 

14(B) «fflijffii0ra>s. 01 bumm<Dmmz(D^ 

[0 0 7 2 ] 0 1 0~S 1 5{C*>t>T, l«if^^U- 

7- 2 b . {i3t55-it^T-2 c J: 0 «fiJE$n/cia-^«-?-. 
3«S«5^- (^^SS^^S) . 4{*S*f5 7-3© 

Ix^X" 7»»«^^^gF**^-rSfffBI2iii*««: 

-f >^ ) . 8i*>!t^u 5 ^mmmt^i^ 7 ©a 
xiKtttig . g im'm u > xsgtiriig 8 omt&^mx-^ 

:^ri<v\'. 13 »S^7^^^ 1 ±{CJK^$ n/c h ^ ■> + 

> i^mMft^^S^ tBffl©7feX ^^yh, 14 »«#67e3^-? 1 

s^iitcj^fS^ns^-ot'-A (sm^) , 1 6tt 
7 * -ti ^mmmn^^m. 1 7 » h 7 ^> ^^^m 

1 8 »tM8«-^S3^1|g. 19»i^ 
H, 2 0 «fln»^, 2 1 fccfcO*2 2tt:7 * -*X|SMff 
-^*iaffl©^X--J< i. h©j».^.T*>S. 3 0«*W. 3 1 
9 1 0 tcBSf 4/c*©^««fJ. 3 2 

«7t^^ 1 o^mmr ?>tceb(Dif^ Kii&> 3 7»f*«ia 

^i^{*7±fCjl7fe3n:^C7KX:l<-;; br^-So 4 0 W^^flg 

S!^ffl©^M. 4 1 «S*t5^-©/c«?)©»»HD. 4 2 
«SW5 7-©fci*©teg^iii)S-rA-5, »*^ffi4 1S 
0'{iiSi?i*ll4 2»^S4 O{C0RS$tl. S*t5 7-@ 

^g|j?:itfi£-r 4 5 «7fe^^ 1 0 ttcmf&^tifcm i © 

«}#g|3, 4 6 1 0 icmt&^infcm 2 ©^SHSfSIS-C 

[0 0 7 3] «±©<t '5tc«^$*7/c:^#fe^©||Jg©J^ 

[0074] i^cfc. jyT©ISBJ©fl|a®fcis?)(c, 0 1 0 
-1 2{C^-rJ:0{C. ittSJiiettiUT^ X«| 



(9) i^ra2 0 0 1 - 1 4 8 1 3 7 
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xi'7©^i^r;i':^rrsi) . YHt (ifefia^-r^ xi'? 

[0 0 7 5] T^^W^Si L-C©S*f 5 7 - 3 Sf 

)iix«*'7x*>p.^js¥i!zt^e'<-xai<ti, -e-oM-ffi© 

tcn^snt'. i5W?fe*©iimittt{caEn-s^«)s-cdc, 

10 M4©*M{C«, ®^n©AR (T>?-- y7U4''>3 

[007 6] C©J:^CClxTf'P^UfcS*f 2 7-3?r. 
S*f 5 ^-@^SP*{i;Lfcmfi!cMffl©^M4 0 

■rs (01 1 (A) Mg) o s*f3^-a^g!5«. 

5 5-3©jSMS4i^^f €.aJ»ffi4 1 i, S*f5^ 
-3©T«H<!:^«T^fiig^lifeffi4 2iJ&i6:^-5. » 

mffi4 1 ©ftffi^^, Ro'ai»®4 1 iasi^toa4 2 

[0 07 7 ] JSWS ^-3©SWS4?:««$I®4 IffliJtC 

20 or, sw5^-3*^^4o©jsst5^-asgp(cia 

MT-So -€-L/-r> JS*tffi4CcW^j:7^(^©7'';a- K4 
3^S:«5 5-3(Cf^-^Lr. ^"3©Tffiffi^ 

{iSi?iJ6ii4 2 cc^s$ti:t: z||ll:^ISJ©^4gyis^>^^f 

5. jSI*5^-3©^IBffj!P6^';p-K4 4«:# 

-^cr. sWffi4%»?iffi4 l ^c?5«^ti■rJS»f5^- 
3©s®ftJK^— S^t3#-S, c©t^i!l|-c. 0^L/!&c* 

•?--<i^fciSfli^aA-r€>. ^4^«-r-st0i (a) 

*i^rJ;^«:. jfe^-© i occjPfr-SlSWa ^-3©mf*ft 
)SSLi:^zw:^ri^©f4Mw. ^4 o©^ffi4 1 ifaa 

[0 07 8] 7l6^^ 1 0©«j|IM*4«. m^^tF P S 
(jJ<'J-7x^U>-tf;l/:7r-Y K) *Sftiffl-C*-S*sctltC 

-«e«>^c«ll§-c* -o r J; t,^ 
[0079] -i*^BB$©lSlliMI4©Sfi»ji^iS^2 0 

40 0°C-4 0 0'Cr*5„ JSSn7-3 3{r55«^^W 

^i-rs^-^, M^©t>:{b*w5 0 o°cJsi±-c*-5. m. 
-^■c. SS*M4©T;i'5S*fMS!y^'i£:'^Jcic6:i;ri5W6 
neAR3-h*$J6r. -*^^?KB#{CSW5^-3© 
14tl^ib©|iflgI»^D^ct,^„ 
[0 08 0] 011 (B) C©ct^iCLT— 

3 n/c^^^ 1 0 tc*jc>rs*f 5 5-3 ©BX#gi5^*©« 

^*i^*>Scfc'5Cc. SWS 7-3*^^Litt^,%8*n^L 
/c^^l4II0r*S. 01 OSJ>'01 1(B) {C^j^Ofc 
ct ^ cc. 5 5 - 3 (i. 1 0 (c-^KffJfjS^ n 

50 fciii©«}tg»4 5iiir2©«^siJ4 eifcjco-r?^^ 



(10) 
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3 © X $a:)?rfij©MPJMR^'Jg»f ffl 4 ® X WJffigp-c 

4 6CD(S}#:^CCJ:iD. f9)^^^^^c<!f«Sm<:0^o 

- 3 ©Z#:^|^CD±T©2 ffliJStCliffif^gp^J^fiitL-^ct-i 
C i (c J: >) . :Jt^i& 1 0 (DWSftds Djfgtc it S. 
[0 0 8 n ±^0/c:)^£tCj:-5rSI^5 7-3*5— 10 

[0 0 8 2 ] ^^iftm^ 1 W7fe=^6 1 0 icm^^^mm 

3 n, !J< h 2 1 *s J: 2 2 OfKcfi 

[0 0 8 3 ] MtJU>X|g«lii^@8tt, Jl-gP^f 

sij (m«uvs«sij) 3 ir^^^i otcH^sn 

■5. 

{ 0 0 8 4 } 1 ©*#(*U— tf 1 a J: 

^ilSn^. S>S-Sj«^®3^W«^«T-2COfcf-AX 
^»^»2 a^jSiau. SS*5 ^-3T-SSt$ti*t<BJU 
>Xjfwl/^-6(cg|S3nit*t!e)U>X5K:j:»)> tff#R 

t5»i®^7 iiciEa 1 5 f niynm)^:^-^^ y h 3 7 i 

L/-t»3fe3n4, $/i:a^*T-2©fc'-AX7''; •y^?2 30 
aCCjcOSWSnj^CTfemWU— !f*-5ffflS76«^^ (EI 
^■B-f) icAS*0^3Sf*U— !f 1 a©re!«j«?j£^&*IJ0-r 

[00 8 5 ] 1fflil5iai®{*7 A>60JS»47fe«. ilOMilS 
a^S^20fcf-AXy; ^r2 aK:j;i5S 
St^gf^nr. jT»5jML5 v-2 b. <B^fe:9-gfl^^^2 c 

[0 0 8 6] 4i2S^U— yi aA>?)ta94L/c7fe01i*::^ 
11114 (A) lC*sur«6®{c:sptftt*{6)<i:i5:5J: 

lifiT^^^'ill^^ 2 c tc J; 0 (i^^^*5StHCil3c-r«. 2 

So 

[0 08 7 ] * fctf $Rie53ilif* 7 6©S*f*© ^ ^ f 

K: J: «3 «i![0:Jfe^fC^ilt3 * - *XM^#S3fe 
1 6 i h 5 i^MM-^S^teffiJDI 1 7 (C^Jt-T 

[0 0 8 8] 7 *-:^;x-tf"d<«t,it)j9)SS SD;a■e^f 



0 0 1-148137 

18 

5. 

[0 0 8 9 ] 36K> Pm^iJ'hti^ji-O^-J^l A 

[0 09 0] ■7=»---;<7X^^t^teJ:0*h^ + 

J;f)--<.-X9©&gi?iJ6?t9a*«}f ZW:^[aj©fii 

a^^SSL-fef^. >!t<^U>X.|gI6Slg8 4X«i:^[^ <7 

(CiiMTSCitCjcfjm^ (0 1 2#M) . h^ >=^> 
1 7 ©HJ;ti*sBSJ^-<b -& J: ^ fcpi 
^-rSo tt$8taiai«f*7<!:>^u>x5i©ti>Ff 

TH-a-T) {cJ:0-<;-x9*«2J#L-c« )^u>X|0tt^ 
a8€r^i^T;U:^|6) (YttlelO) 0RSO'i?>i?x>i^ 

1 2#M) . ia±®pm. Sf«S'I3 1 tcr*ttju 
>xig«ii^ig8 i*^^ 1 0 i*®«H«-r& (a i a 

[0 09 1 ] ^'tC||Sfi©m^3iCj;4T,«. 
^1 OiJSWs v-3 <i:?:H*^?f^T-5.Ci(Cj:'9, 

^<o%^^'j YmiLvmmo. i ojcsr*-r-5s** 

S V - 3 ©{igiJii^Ig.- iSW 5 ^-3©^^^ 1 OK 

[0 09 2 ] Sfc. ^^*©7fe:^•&*5WLmi^cS*t5 ^ 
-©{4gi^J6M<i:Jg«»*®<!:*5:^S{crj:4, ^M4 0 

^-3?rff|gct<7fe^-^i occ-mtr-^s. C©iS 
*, Tt^--^-:; K©7feli©tf6-:>#*^7^itiit(:i)S^L. mm. 

[0 093] */c. ^^^1 0iJS*f5 5-3i©@5e 

' if^mic J: st^^^ 1 0 i jsw 5 -5 - 3 ©+i>tte<j&ax 

Ute i i>*ti?Ffat)ftSX b AJj** LK.<<tj:i). mW^it 
[0 09 4] 3 tIS^^I 0tCS*f5^-3©fiia 

[ 0 0 9 5 ] ±$i<Dmx'U, s*t 5 ^ - 3 ^#J#-r 

€.7^^^ 1 0 ©^ 1 (D^mMAr 5 ttSW 5 5 - 3 ©XIA 

JSWs-7-3©^^^fSft-r€.J:^tc||l ©<Sf^ 
gB4 5«:?f5fi£-rac:i*>r^So C©«^« ^-^v f<D 
m S «S¥JP < S *s > jSW 3 ^ - 3 ©^l#;tl WrfiJ±T 
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-5. 

[0 0 9 6 ] S fc. ±ia©1?lJ-C». JSW 5 -7 - 3 
^1 0©l|l©ffi}*SI54 5 il|2 0ffij#g|34 eiicj:-, 

xiiii:^[fij<DMffl'jffi) icnmotcm (««^«Biran*iv^i* 
[009 7] {mtsi<Dfmi4r ) -xicmn(Dm^4 tcot^ 

1 6 ?r#ML/'^C3&i?.IJiHJ-r ^» S 1 6 it:^m(Dm 10 
1 0 ~ 1 5 i|gl-©litg*W-r •SgW^tCtilSI— <D?f^^ 

[0 09 8 ] ^^mmmmiimmmms tmm.'r?>}^, 
©tBS."* » . mmm<Dfs.m 5^-3 ©s»f m 4 ^^mn 

;Srl^ 1 ©«}#gP4 5 -cm^ jS»*ffl4 ©4 m^h<Dm.9ii 

[0 0 9 9] *IIS6©0^-CCj;n«, S»fffi4©4ft-C' 
SS^ L r^t!^ I- > Xd-^ JL. ^' 6 ©{'f fSiJ^ jliM L r mi RIBIS 

1 rsit s n. ^fcfcy'-^^sdTtttws 1 b ©§7t 

[ 0 1 0 0 ] *llifi©ff^S8-CWl| 1 ©«J#g|54 5 (C 

JS*fffi4©4ft*S«}fliT'S*5tl-CC^n«. ]K*tffi 30 

4 ©KHH^t^ettcnfcRRje^n^tii. 

[0 1 0 1 ] sfc. *»s©ffj«jri*. s*fffi4©4ft 

■C©7fe©Slf€:®j^f SfcJs?)CC. An^W^Wl ©«J^ 
gH 5 >&^t?7^^^ 1 0±{*^||fe©fc*tBi-C'fl^fiKt/c 
*s. « 1 ©{^SI54 5 ©*«:llfe©««ii 1 
0©fib©SU:fl'«cn<>:M^s:'Sfe©fiiifl§<!:-r-5>. l>t)S9>'S 
2fefiS0iO-CfcJ:Ci„ fflL-. 1 0^<**Mfe© 

feJ*. 7t©SW«4:ffi2«T*5©-C*n«mfeJC|5B^$ 

■r\ ffe©fef*-:>r*>j:i^ 40 

[0 1 0 2 ] 1^fli©fe€:llfe^£<!:-SS=fa=&<SM-C 

[ 0 1 0 3 ] $i^c. m ©«}#gP4 5 *^S*fH4 
SC^3>*4||©*r»!:c<> JS»tB4®:^^i-r-5C<f:fe 50 
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•So 

[0104] (mS^mmb > :*l6HJ©^SS©}f$,®5 (C 

-oi^r: 0 1 7 '^mmbrjifiii^umr^, 0 1 7 

fcHr*^. mil (A) SI 7 (B) 

#«r^tfffltciji-t€>siT®a. ai 7 (c) »iai 7 

(B) ©Ag|5©gp^M:^»rffiS-C*^. 01 0-1 5 <t 
ra-©tSS8*WTSS|5*t(c»|iI-©?f#*ftTC itc J: 

0, ^n6©»ffl^cSiBj^=&iiis-r^o 

[0105] *:||JS©ffJ^*^||)!i©ff$,®3 *J J;0'4 itS 

a-rs*tt. 7t^«*©^. iiss©m,«3. 4©<fc^ 
ffi-if TjjSfl5 3 ©«ffiKj5*fB 5 4 % 

X5 3©affi±©SS*M5 5i, -€-©±©AR (T>5^ 

0, Js*tM5 5ttcntcRs^$n-r> s«-f7i6^©»im^t 

OJ^SKSnS, iS»m5 5SO'AR3-hB5 6<^^« 

?fe^b©pgs(*^D>st,>. 

[0106] 2|5:||Jfi©?|5«|{cJ:*a«. ife^^ 1 0 <omi 
B$CCj^ffl-^-X5 3 ^>|31^tCfiSff^T-2.©-C. HJKSOffJ 
3 . 4 © <t: ^ J&S W 5 5 3 ©fig^JMfi i ^^B# 
©JgWs 7-3'N©7'Ua- K^i^SCcAj:^, S/c. S 
mm^- X 5 3 1 0 i IHI-WI^-C— 

So C©ifem. JS«ffi5 4©ffMffilK*5(6]±L'. ^^-^^ 

[0107] 7t^# 1 0 ©liJilgMWi. ^'iittf P P s 

-dsw^clSBg-c A ^ r J; 

[0108] ^ ^c. Kmm^-X 5 3 ©gP^iT^^^ 1 

0 © c tiu^<Dm^ t^mti ^mEmnvmm uxhj: 

(t^*D«5>S2fe^ff$) . mi*. SWffi-<-;^5 3© 

>»t§}|§-cff5ijS4L.. cnjwn©g|55>*pps, m^m^^'J 
V, x«'e©fte©-)5aW'^j:^fli-cffM-rs c i^^-c^ 
s. cntcj:»5. s«ffl5 4©^ffl¥rttti7fc^^i 0 
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c 0 1 0 9 ] ( j|]te<Djf5,^6 ) •■Xicmmoymme ic-zn.^ 

xm 1 8 ^#fiSLAj:*sf,ijiBg-rs, m l 8{t:^m<0B 

01 8 (A) iumm. 018 (B) imtmm 
10-15 tm-<Dum=^^-r^m^imm-<DW^!S: 
[0110] :^mm(DBmtmm(Dmm5 tcomm-r^ 
m5 7^nmbtc.'^x-$>i>. ?fe©iRM5 ?»> 01 s 10 

[0 111] 5fe!!ftjR)85 4iLr». m'm<oh<r>ifi^m 

[0 112] **j!ife©Jf5,^iCj:n«, SttcB5 4CD4ft 

mm» 7 r-si^ 3 n . ^/c }fci>'^5>sij5t«ias 1 b 

[0 1 1 3 ] imM<Dimi ) ^X{£*Mi©?^^7-M:-3C^ 

-cH 1 9 -02 1 ^^mvtjiii^hw^'r^. m 1 aao' - 

020 »*SUfeCDJ&.tl 7 CD^^^--^. F ©fiJBSfltfiS^:^ L 

iii^:^S*ii^Lfc$4ta0-cs>-s„ 010—15 iisi— © 

n6©l¥?.i^cUiHg?S:^BS-r^. 30 
[0 1 1 4] 01 9-02 lfC*$t,:>r. 6 0«>Pf!^L'> 

X^;l/5^6^f»fRiBlSJSgH:7©ai^:^f6l 

6 Ui1fX-<>ix-3>6 0^:3fe^^l OtcB^-r-S/cat) 
©^iSg|5> 6 1 a»iSilSg|J6 1 {cmfi)c3n;t(4g^8?) 
5t> 6 2«3-i/. 6 3S*3-i'*?^^^ 1 0K^«EI 
^•r^/cii&©®^S5t. 6 4{*v^^;^•y 65W3-<;l' 
T-*S, -t^J^-^Oi^aVe Oiil^gpe 1 <!:«^®©ai 
ffi-C— f*(Cff$fiR34ir*J»3, •9-;^'^>i^a>6 0©g|5^3- 

-2). >Pt!eib>X;^;b4^6. if a > 6 0 , iliggp 

6 1. 3 - i' 6 2 . ««7=v:6 3. vy*-;;h64> 3^ 

5 }jt»-riafe>pf!eiu>xiEm*gg8©^t^s«-c*) 

[0115] 3|s^©0,^,*S||jgojf^,^3 - 6 itisT 



i^Fra 2001-148137 
22 

U >X;^ JU y 6 «fiSfl?T' # 5 J: ^ JQrffJt^Jtcj^RSS tiT 
C»-5o ^lrS©ff$®3 il5ltitCSIW5^-3*#Si{C|S:g 
■r-5ii4>(C, aiSgPe 1 ^r^tr-tfX--i>>'3>6 0* 
^M(Cgg-rS. tfX'^>~>3>6 0»(ig^2it)7A:6 1 

a *fflt > r ^^{cfigst* $ n ^> . c (Diumxm^mm 

fli^aA-r^i, JSW5^-3, •!f;^^>->3>6 0. 

cij&i-cts (02 0) , -eoM, a^«^^2^fii^fc 

6 5 , U > X 5 ^> C <h -C^^'v. F:*s^ 

[0116] :$:mS&<DmmiCi6i'f i>^^^ y F©iliMi* 
«T©<i:^tcu-Ctfnc^, 02 lK:^rJ:^tc. >Pt!^u 
>X5*i^g|j?feM (B^-tfTT) tcrz#:^i6j©^i^©iif 

Sicm^Urj:i)i^. X-Y¥Mrtr©(4gig|^i. 6> 
T. (9R:^|^©2lA©&*j0li^i*tffe^, *©^> 
>r^^ U > X 5 * U > X-t^ ."V 6 (C ^«ll^-r -5. 
[01 17] 3UIUS©Jf5«JtcJ:iT,tf. it^'^ 1 0©r5c?^ 
B#iC. SW5 5-3©i5^)i6-r*f^U>X>i^Jby6SO' 
tfX-^^ix-a^eO?:*)— (4:(C^$TS©r. |li®©?15 
,«3©^l|{Cj)n;?.r. T^i^-s .;, F^miStiT.SgP.a.'i&fKi 

miLxmt'S:Ami<cmmx^i>. c ©<>§*. -bas^jx 

[0 1 1 8] 1^9. **ii©J^B87fc*JC^t:. 0^l/X(,» 

rfej:<, mtfy-'i'^©^>/'>**isefflt?*6c<tttm 

[0 1 19] *SeSfe©?fJSl7-C». 3fe^*f*&iU-C 

Sit 5 7 - 3 5r®ffl L/c3{>5> mm(Dmm.5 tmmic. m 

2 2 4C^L.fcJ; ^iC. SW5 ^-3iCf<;x.-C^^^ 1 0 

m<D-^fSimmic^mm^-':^5 3i:nmvxi${.>x. 

tCcfcOS«H5 4*?fJgcLr*)J:i.i, C©J:^^cmfiS!fc 
a5D°D*it<i:MAlIifc<!:©glM6Cj:^ffizix Kb 
i. jSI4ffi©lS«lK^bi7&s»)*-e^-5. i^cfc. 02 2-e 
«. c © J; 5 tc L-c f#/c:)fe^'v -J h-<omfS.*imm^r£ 

[ 0 1 2 0 ] * fc. :^mm<Dmm7 X'it. ^■m-^ i o i 

;Stt 5 ^- 3 i>tt#J U >Xrh;l'5<'6 <i:tf-X'-i>>' a > 6 
0 t ^-Wmi Ltci)K Tfe^-^ 1 0 i >Ft!^ U > X;^;b 5?' 
6i-9-X--i>i'a>6 0<!:=&-(*fi5cff$L-:rcf^. 7^=^-^ 1 

•r^ci4>rt€., SW5 7-©1g«H^:^m3:. Sf* 

WT'^j^Lfc cfc ^ (c^fe^^ 1 0 ic^mmmm iza^am 
Wiii>m.i 2 Q t^mi&-ri>y3mi>'^mx^i>i}i (02 4 

icm^xmnmim 1 , 2 tc^s l /c^sA^f* e.n -s. 

[0121] MtC. 2f:||:te©Jf^«87-C«. 1 0 i 
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[0 1 2 2 ] :^m^<Dmm7-^it—i^mm<Dm 
mm'S:m-t t/c^^, pn^^^^f:^ i o i*t!^u>x 
* ^r- 6 i (DmJt^^x i>tj:^. m!S(.mmic^tj:mm 

[0123] ^Ji±{c|SilBUfc^S6©?|?m. l^Tn4>* 
[0 12 4] 

[0 12 5] ttc. *^BJ©I^2*^'^> F«Cj;n«. 
Tt^^^iJIlSfiSff^rf'P^t- ^ C i <!: L. . i?Sff^ffi#itf±tc 

-cc»/cjs*f 5 7 -©^g««i«ffiR^>'fi[Si?i^*iS>&)^r• 

F©/hM • aiM^tJ&^nJIfgKi&S. H 

{c. ^^e*©^lc^^As*L.•cc^fcs»^5 7-©s«aj|iffi 
RO'{4a?^»ii©fi£jfj*taxa/jnx!if s©«ii*^^ <t 

^^^©^iSfflS^;^ifS(c^|a-rSCi*SBj 
f#6nS„ ]S*f5^-©S«a^fPm*5^g<!:/j: 40 

So */c. 5W5^-*s«sij-c^^^{c@^-rs©-c 

rj:<tj:^, C©^lfe. S»4 5 7"©fl®^{bfcJ:J>'{4S 
^«)*:*:iSi{cffi?^t- c i *snitl t 0 , t^^-^ F © 

^^•■j F^II^-rscidSpJftgiJ^d:^^ 
[0 1 2 6] Sfc. ^mi(0m3(0%-^^y Y^Xtl 
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{c^fe^W^®©'<-Xg|J^4>|^B${CR!c?|5l^-C*j<, fiR 

JS$ti:So BP^- JSW5 7-4fflt^)^j:l^©T', S*f5 7 

©f4g9i*mM^tc J: S-rJ-i*-v-i?>;Sr^«?>#iifr.S!£> 
S*5^c<^ce. fie*©7e^^AiWLrL^fcJ5S45 
^-©S«S»|iaROTiCg9iJ*il?r^±-etS©-C, 3^ 
F©/hM-SIMib*iBj^tc^c-2,„ */c> S»fS^ 

^•:> F©fi*t4:*^|6l±U(S«S^b*ioJfrg<!:i^c^„ S/c, 
7feSiSS^^©©^-Xgi55J-<!:7fe^^i^-f*©gPp°D<!: U 

*®©fl|g^{b*jJ:0'{ag^K)>&^iPi(c<£?«-rs c 

^tlt^C 0 . it^^ 'J F©^«l^^b*i/J^2 < 0 . 11% 

[laE©fs#^c^B^] 

1 ] *»q^©IIJfe©ff^^ I icd^Ai^sW 5 ^-© 

(A) 01 (B) \m\ (A) ©I - HSr 

©5^En:/?i^*^^BfcKBa. Si (c) ttai (A) © 
Ti-imx<D^t\i-ii^ h mfdsmm r * s , 
[0 2 ] 01 ©"sftf 5 ^ -©B? b f^i-f ai5©fi^*^ 0 

fcSI5^:^0T-$>'3. H2 (A) \XWM%'y-(Dimm 

k^mmft-H^ti^^^tcm. 02 (b) »ii2 (a) ©n 
i-ii]^r©^^En7?isi*>6mfc»fM0-c*s, 

CHS] 01 ©jSW 5 7 -©Bl t) t^g|J©i*iM*S^ U 

fca55Mfi;AH-C*>f3. 03 (A) «*f!B3b>Xf|iJ*i6m 
/c0, 0 3 (B) »03 (A) ©IV-I\^-C©$^EP:^[6l 

[04] *f6BJ©^Jg©JB,^ 1 tc*i3ti>*3fe^--. K © 

[0 5] *%B^©^J£©jgM 1 icA^A^S^fe^-^ F© 
3l£SS*jKUft:^IS0r&O. 05 (A) »iES0> 0 5 

(B) WffliJM0r-*So 

[06] :$:5SB^©^Jg©jfJ,^ 1 ^zipip^it^^ v F© 
I^^^SSTfe^^ttilSic J; ^ rff en-5{t-^©®S:^iS?r.T^ 0 

[07] :$%BJ©||Sfe©jfJ^ 1 (Oit^^ y FfCiJli 

>Pt!^u>xig«i«g<!;^^^<h©DiS:^a^^(^yc 

[08] :^^m(Dmm<Dmm i ©tIs^'^ F©^i**4 
tS0-e*So 

[09] *lfeB^©3|ife©}f$,^ 2 4CA» A^S . S*f 5 ^ - 
©plc^^'>^©HS{O#W:^ffi?:^nUfcefBS0-C*f). 09 
(A) «^ffl0, 09 <B) (J09 (A) ©V-V$0r- 

<D^w:f7f^^^(^M.tcmmm. 09 (o «09 (a) © 
[010] :^^o^(Dmm(mm 3 ©^^^^ .y k ©mas 
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[011] 01 1 (A) tt. *iiBj®^jfe©m^3{c 

7t«i*^£fM-C^»rb/cBiffiH-C*>0. 011 (B) « 

[013] ^^m(omMmii& 3 ©pt^-^ 2. kw^js 

[014] CDmSS 3 ©^^-s ^» K ©tISSS 

«r^Ufc3lc8S0-e*»)> 014 (A) {*iES0. 014 
(B) 5*ffli|ffi0-r-$)5„ 

[015] ^^m<om&(ommi 3 ©3^^-^ y k©^^ 

-^|5IiE§0-C^So 

[016] :^mn<om'kmimA<D%^'^ v K©iiBs 

[017] 3i£^^©iijfi©jf5si 5 (D^Mmm^m^m 

^fc^'^-^<Dnm^^Ltcmx-$>'o , mi 7 (a) i,m 

tS0« 017 (B) (iTlcW^^tJffltcfct-fSairKH. 0 
1 7 (C) «0 1 7 (B) ©Ag|5©gP^^Sfc^»Tffi0r'ab 

So 

[ 0 .1 8 ] :^mM<DmiMmm e.<D^M^m^m=^m 

:lfc3fe#^©«lffflS^^L/fc0r-*O. 018 (A) litm 
«0. 018 (B) »7femS*f#K©^fe«l*$tPiH(c*s 

[019] :^mm<Dmmmm 7 <d^^-^ v K©ftiBi 

[020] :^mM<Dms&mm 7 ©^^^^ y k ©mas 

[021] :^mm(Dmwm^^ 7 <o^^^ v k©!!^ 

[022] *fiB^©*si©0Si 7 ©sij©«)S* w-r s 

[023] fi£*©^^'N F ©«itlil§«gK ;g:7it O fc^^ 

m0r-*s, 

[02 4] 02 3©3fe^'v.> F©JS*f 5 ^-©@^:^ 
ffi*^ L /cffi:AS'fffl0T* -So 

[025] 02 5 (A) »02 3©3fe^--s2; K©3fe8S 
?r^SLfc36SfS0. 02 5 (B) «?-^fi|36«^aj^©«^ 

3D©S7fe^t«i7t;<d< -:' h i^^]RO/c¥S0r-*So 
[026] 0 2 3 ©*^-^ K <D^^%%m&^^ J: 

[^?^©I^H^] 



1 



1 a i»^^«wb— !f 

1 b ^^3-m<^ms 
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2 |g^«^^ 
2 a t'-A;^7''; if 
2b t)TDiIG57- 

2 c fi3fct^ilS-l^ 

3 Jg*t5 7- 

4 SI^S 

5 >pmu>X 

6 ^ttJU^X-i^^l/^?- 

7 m#8SB«iSft 
10 8 >Fh^b>X|gS&$IS 

9 -^-X 
9 a tigyiJt>?T: 
10 

1 1 mm 

12, 13 ^XJi<-:/ h 
14 >-^>t^-A (P(l:)fe) 
1 5 ^-Ot'-A (StiTt) 

16 7 * - tl7.mm.m^^%m.Wk 

17 h ^ y + > i^iaMff -^3t«lJD{ 
20 1 8 WIB{t-^S7t:«J^ 

1 9 ilSff ^ 

2 0 fln#^ 

2 1,22 TfeX^'i- F©M.'*i 
2 3 

- 2 4 

2 5 

2 6 S«jg*f) 
2 7 fiiaSt*tf> 

2 8 ffigyij^ii 

30 2 9 UVS«^| 

3 0 3lc« 

3 1 W6m 

3 2 h'# 

3 5 {agi*«6IS 

3 7 3feX5i< .y h 

4 0 ISfllJjSSIffl^^ 

4 1 mM 5 ^ -©fcjsf)©ai»® 
4 2 ssn 5 -(DftoxDiiLmmsbm 
43.44 p'yD- F 
40 4 5 mi ©(Sf^sp 

4 6 |g2©<Sf#g|5 

5 1.5 2.5 3 :/>ja-K 
5 3 S«ffi'<-X 
5 4 SS^B 
5 5 S*M 
56 AR3-hJl 

5 7 ^mm 

60 •tf;^--Oi^3> 

6 1 jg^gp 
50 6 1 a 
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6 2 a-i> 

6 3 mm-K 

6 4 -^y^-^ y V 
6 5 3 W /L- 

1 0 1 mmmv—^ 

102 =iUy-hU>X 

1 0 3 lasf^s^^ 

1 0 4 

10 4a t^-A;^7"'; -7 

10 4b mit^mm^ 

104c »f«5jIL/5^- 
10 5 ^t!BlL'>X 

106 mfRtasajii* 

1 0 7 ^:^^m'S:^m^ 

108 t!iU>X' 

109 IHi^'J> K ';:<7;H'1/X 
1 1 0 (i^W 

1 1 1 ^^im\i!i^ 
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* 1 1 2. 113 

1 1 4 y-r>b'-A (Pffl:)^) 
1 1 5 y -Ot-A (StiTfe) 
1 1 6 y-Y>t:'-A (P + Sili:Jfe) 
1 1 7 3fe^fK■-AiCJ:^)3feX^^• ^. h 
I 1 8 fMft'-AfcJr^TtXjK-:' h 

1 1 9 A^n^^mm 

1 2 0 5fetf t'-ASjfe^J* 
1 2 1 t-AS?1£«KllS 

10 1 2 2 a . 1 2 2 b mm^^%mm 
1 2 3 mnm 

1 2 4 ftn»ii 

1 2 5 36^^12 6 SlffS^- 

1 2 7. 1 2 8 mm^m 

1 2 9 

1 3 0 13 

13 1 u 

* 13 2 n^viyxmsmm. 
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